TEXAS WATER DEVELOPMENT BOARD

REPORT 25

BASE-FLOW STUDIES
LITTLE CYPRESS CREEK
UPSHUR, GREGG, AND HARRISON COUNTIES, TEXAS

Quantity and Quality, January and June 1964

By

J. T. Smith, J. H. Montgomery, and J. F. Blakey
United States Geological Survey

Prepared by the U.S. Geological Survey
in cooperation with the
Texas Water Development Board

August 1966



TABLE OF CONTENTS

INTRODUCTIONL. , i s« carvarn s v v » o L o D ) ) B e e o R ) I EE
WATERSHED FEATURES ciow o5 6 8 8 8 s s & 80 % 5% 50sipsio i 6 8 6 s & & % $ieeriates st o0 § & % % 3 6 & -
CUTMEEE, o 4« 4 mwsassers: v v 4 = = » arousrinansd) B v o & 8 Bleiefi o ¥e D e BHABEED L E R R -
General Geomorphology...... AT @ g E R N g BN 6 g e e M & e & e e v ~c
GEOHYDROLOGY......... o e a0 mpeel®n B e H 6 3 b BiEem 8 ¥R RS SR E AT o
Geologic Structure of Little Cypress Creek Watershed..............
Hydrologic Properties of the Geologic Units........ A g
CHARACTER OF STREAMFLOW....v0eeenvesnonsarosnoneans A A B 8
Janvany SEdVa s sssssisommae ps b a5 65 e E R T E R e O N .
June Study.:.uieensessins A S S 83 N I RSN R AR AT R A A S v @ s
WATER HSES . . ;i s wrviesiis ¢ 6 ¢ 5w 5 0 aswmasee - ) 71D L £ A 6 £ ) S O R O 7 ) D GEEEs
MigEACIPE L s sars 5 5 5 B % R F e E S § W SRR B R R S G el & 6 e e e e 5
INAdUStE I8l smaeis 55555 samwad § MEEE S S D Y e S Uil § &S § 5§ e v
Irrigation.........ou.. e s e . o imcarmEs o % m w5 5 s B F A G A @SS EDE N
COMPARISON OF THE JANUARY AND JUNE STUDIES. ......icvtrsvererenanansanss
SUMMARY AND CONCLUSIONS.......... asiia e FIREE S F S B B S E # R S S 8§ e “
REFERENCES..... AT 1 1 D8 A ) D DD 6 o 0 £ D U I R R e R S R
TABLES
1. Water discharge and chemical analyses, Little Cypress Creek,
January 1964........c0c0uuunn. . e myews = % o 5 B 5 el @ £ E 3 35 B P

2. Summary of water discharge measurements, Little Cypress Creek base-
flow investigation, June 1964................ a5 e

3. Water discharge and chemical analyses, Little Cypress Creek, June

LDOU ; g sraresins 5 5 ¥ § 5 @miEwwe ¥ ¥ 3 @ a5 A SEENIE © &% 6 8 @ S G .

515 B

12

20

20

21

21

21

22

23

10

13

19



TABLE OF CONTENTS (Cont'd.)

TLLUSTRATIONS

Figures

Photographs Showing Typical Improved Agricultural and Forested
Areas in the Little Cypress Creek Watershed .................:.. :

Photographs Showing Typical Occurrences of Seeps and Springs in
the Little Cypress Creek Watershed..,........ceivivevnrinninnn o e

Generalized Geologic Map of Little Cypress Creek Watershed Showing
Distribution of Geologic Units and StructureS......sseaass SR E &

Discharge Hydrographs for Stream-Gaging Stations on Little Cypress
Creek Near Ore City and Near Jefferson......seqisvesseesaiseis v o

Graph Showing Changes in Chemical Character and Water Discharge,
Little Cypress Creek, January 2-3, 1954 ... 000vecvconssccnnsoaness

Graph Showing Changes in Chemical Character and Water Discharge,
Little Cypress Creek, June 10-13, 1964.....c00swvusisiss § e ces

Photographs Showing Effects of Industrial, 0il-Field, and Municipal
Effluent Pollution in the Little Cypress Creek Watershed.........

Plates

Map Showing Water Discharge, Chemical Quality, and Streambed
Material, Little Cypress Creek Watershed, Junme 10-13, 1964.......

iv

Page

11

16

17

Follows

Page 23



BASE-FLOW STUDIES
LITTLE CYPRESS CREEK
UPSHUR, GREGG, AND

HARRISON COUNTTIES, TEXAS
Quantity and Quality

January and June 1964

INTRODUCTION

The base-flow investigation of Little Cypress Creek in northeast Texas
was made by the U.S. Geological Survey under provisions of the 1964 cooperative
agreement with the then Texas Water Commission. The agreement provides for
the investigation of the water resources of Texas.

Base flow is defined as sustained or fair-weather flow. In most cases the
base flow is predominantly ground-water effluent; however, it may include return
from bank storage and residual-precipitation runoff in the form of drainage from
lakes, swamps, and marshes. Amount of base flow, therefore, may vary with
climate, geology, vegetation, and human activities.

Purposes of the base-flow studies were: (1) to determine the source and
quantity of the low flow; (2) to determine the chemical quality of the water and
its suitability for municipal, industrial, and agricultural use; and (3) to
evaluate the effect of geology, vegetation, and human activities on the quantity
and chemical quality of the water.

To evaluate the gains and losses of streamflow the tributary inflow,
streambed material, and flood-plain vegetation were examined at sites that
include the main channel and all defined tributaries, shown in Plate 1. Two
field surveys were made for this investigation:

1. In January 1964, a limited survey was made of a channel reach
beginning at site 5 (mile 48.0) and ending at site 57 (mile 7.5). Discharge
measurements and quality-of-water samples were obtained at only 7 sites on the
main channel in this survey.

2. In June 1964, a survey was made of a reach beginning at site 1
(mile 52.1) and ending at site 61 (mile 3.0). Discharge measurements and
quality-of-water samples were obtained at 10 sites on the main channel (7 sites
of the January survey were remeasured) and at sites on all flowing tributaries.



The reason for selecting the January and June periods was to obtain the maxi-
mum annual difference in the effects which vegetal growth, evaporation, and
usage have on the streamflow in the reach.

Available in the files of the U.S. Geological Survey in Austin are support-
ing data for tables and illustrations in this report.

WATERSHED FEATURES

Climate

Average annual precipitation is about 46 inches in the Little Cypress
Creek watershed. Eleven inches of this precipitation generally occurs during
the months of April and May. The average precipitation for January is about
4% inches and for June about 3 inches. The average annual temperature is about
66° F.; the coldest month is January and the warmest July. During this inves-
tigation the January and June temperatures were less than average, and there
was no precipitation. Thus, the climate was favorable for base-flow studies.

General Geomorphology

Little Cypress Creek, which has its headwaters in southwestern Camp and
northeastern Wood Counties, flows eastward about 70 miles, draining parts of
Upshur, Gregg, Marion, and Harrison Counties in northeastern Texas. These
counties lie within the northern part of the West Gulf Coastal Plain physio-
graphic province. The drainage areas above the stream-gaging stations at sites
7 and 57 include 383 and 675 square miles respectively. The total drainage
area above the mouth is 693 square miles.

The drainage basin is bounded by irregular, rolling, and hilly uplands,
many of which are cultivated or cleared for pastureland (Figure 1A). The flood
plain forms a flat valley, generally 1 to 2 miles in width. Little Cypress
Creek has the characteristics of the typical old-age stream in that it meanders
irregularly across the flood plain, forming swamp and marsh areas adjacent to
its main channel. The gradient of the streambed is established and only minor
degradation takes place. In some oil-field and cleared areas, the natural
channel configuration has been straightened by clearing of vegetation by man.
Approximately 70 percent of the basin is densely covered with evergreens and
deciduous vegetation., Abundant growth of phreatophytes generally is more
concentrated on the flood plains and marshlands (Figures 1B and 2A).

GEOHYDROLOGY

Geologic Structure of Little Cypress Creek Watershed

Little Cypress Creek traverses sediments deposited in a synclinal structure
known as the East Texas Embayment or Basin. The East Texas Basin trends north-
eastward, its axis passing through Wood, Upshur, Harrison, Marion, and Cass































































